A comparison of the cerebral and cardiovascular effects of complete resuscitation with isotonic and hypertonic saline, hetastarch, and whole blood following hemorrhage.
Hemorrhagic shock and closed head injury often accompany severe trauma. Hypertonic saline may be beneficial in these patients, but few have examined its properties when sufficient volume is infused to achieve sustained resuscitation. Solutions of 6% NaCl (HS), 0.9% NaCl (NS), 6% hetastarch (HE), and whole blood (WB) were used to resuscitate swine in hemorrhagic shock (MAP less than 30 mm Hg). The endpoint of resuscitation was normal oxygen delivery (DO2). Measurements of intracranial pressure (ICP), cerebral perfusion pressure (CPP), and intracranial elastance (ICE) were made in the absence and presence of an epidural mass, created by inflating an epidural balloon. HS resuscitation resulted in a lower ICP [5 +/- 1 versus 9 +/- 2 (HE), 17 +/- 3 (NS), and 10 +/- 3 (WB) mm Hg; p = 0.016], and normalization of CPP throughout resuscitation. Animals resuscitated with NS had a lower CPP by the end of resuscitation [CPP = 45 +/- 4 for NS group, versus 63 +/- 4 (HE), 66 +/- 4 (HS), and 63 +/- 5 (WB) mm Hg; p = 0.009]. ICE fell markedly in the HS group, [a decrease of 12 +/- 2 vs. a rise of 5 +/- 3 (HE), 2 +/- 3 (NS), and 6 +/- 3 (WB) mm Hg/ml; p = 0.0005]. This improvement was even more dramatic in the presence of an epidural mass [a fall of 21 +/- 3 vs. no change (HE, WB) and a rise of 4 +/- 3 (NS) mm Hg/ml; p = 0.0005]. For hemorrhage accompanied by severe head injury, resuscitation with HS may benefit victims by decreasing ICP and diminishing the effects of an intracranial mass.